Group 2B (possibly carcinogenic to humans) (IARC, 1993) . 4
Fumonisins predominantly contaminate corn and corn based feed and food products. It 5 has been demonstrated that the highest levels of fumonisin B 1 (FB 1 ), which is the most 6 abundant and toxic contaminant in corn-based foods and feeds among the several 7 structurally related homologues (Lu et al. 2002) , are found in those products that 8 undergo only a physical milling or grinding process, such as cornflour, corn polenta, 9 muffin mix, and corn grits. By contrast, low levels have been detected in more highly 10 processed products such as cornflakes, corn tortillas, and popcorn, where thermal 11 (baking, roasting, extrusion cooking) and alkali (nixtamalization) processes are involved 12 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 A three-factorial design with salt, barley malt and sucrose concentrations as factors 3 affecting the stability of FB 1 was carried out. Two levels of both salt (0.4 and 2%) and 4 malt (0.8 and 5%) were set up whereas six levels were used for sucrose (3, 4.4, 5.8, 7.2, 5 8.6 and 10%). These levels were chosen based on a patent on breakfast cereals 6 processing (Vollink 1962 ). This design yielded 24 treatments which were carried out in 7 triplicate. 8
For each replicate, 650 g of corn flour was extruded. The extruder was neither stopped 9 nor cleaned between samples hence a portion of the next sample was used to purge the 10 extruder. For each extruded sample, 150 g was collected, ground and stored at -18 ºC 11 until analyzed. 12
Moisture analysis 13
The air oven method was used to measure the moisture content of the extruded and 14 unextruded samples; each sample (10 g) was dried in an oven at 105 ºC for 17 h. Bond-Elut SAX (strong anion exchange) columns (Varian, Harbor City, CA., USA) 23 were attached to a vacuum manifold and conditioned with 5 mL of methanol followed 24 by 5 mL of 75+25 methanol:water solution. Aliquots of 10 mL of the filtered sample 25 extracts were then loaded into the columns and allowed to flow at a rate of no more than 26 2 mL min -1 . The cartridges were then washed with 8 mL of methanol:water (75+25) 27 followed by 3 mL of methanol. The rinses were discarded and fumonisins were eluted 28 with 10 mL methanolic acetic acid 1% at a flow rate of 1 mL min -1 . 29 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 (Table I) . The more obvious effect observed was that the higher 2 the salt content, the greater the decontamination achieved in the extruded product 3 (Figure 1) . 4 (Insert Table I about here). 5 (Insert Figure 1 about here) . 6
The mean reduction in FB 1 levels when processing with 2% salt was as high as 91% 7 whereas when processing corn flour with 0.4% of salt, the mean reduction was 24% of 8 the initial FB 1 content. The biggest differences in decontamination rates between 9 processing with high and low salt levels were observed with corn flour containing 3% 10 sucrose; in this case, the reduction in FB 1 which was achieved when processing with 2% 11 salt was almost 10-fold the reduction achieved at 0.4%. The fact that salt addition 12 significantly affected FB 1 initial content is consistent with studies carried out by 13 previous authors who also observed a significant effect of different types of salts in 14 cooking, the effect of the addition of sodium metabisulphite, ammonium hydroxide and 23 ammonium bicarbonate on aflatoxin stability was studied. Greater aflatoxin 24 decontamination rates were found when extrusion cooking of corn and peanut meal 25 containing the above mentioned additives than when processing raw material alone 26 (Cheftel 1989 , Hameed 1993 , Cazzaniga et al. 2001 ). By contrast, other additives used 27 during extrusion processing, such as calcium hydroxide, were not found to affect the 28 stability of total aflatoxins present in extruded corn meal (Hameed 1993) . 29
Statistical analysis also demonstrated that sucrose addition had a significant effect on 30 FB 1 reduction; its effect, however, depended on the added salt concentration, as 31 Figure 1 . Nevertheless, and even though the observed trend was that greater 5 decontamination rates were reached as sucrose concentration increased, 6 decontamination rates reached in samples containing medium sucrose levels (5.8 to 7
8.6%) and low salt (0.4%) levels were not significantly different. 8
This is not the first study reporting on the potential of sugars in decreasing mycotoxin 9 contamination; Murphy et al. (1996) concluded that the stability of FB 1 present in a 10 model system was affected by the presence of fructose and glucose due to the non-11 enzymatic browning reaction of the reducing sugar with the amino group present in its 12 structure. Stability of FB 1 was also studied during the extrusion cooking of corn grits 13 containing three types of sugars at levels of 2. Contrary to what was observed for salt and sugar, malt addition was found not to reduce 4 FB 1 levels of extruded corn flour. Reductions in FB 1 levels (60%) with up to 5% malt, 5 irrespective of salt and sugar concentrations, were not statistically different (53%) from 6 those obtained at 0.8% malt content. Even though it was not statistically relevant, it was 7 observed that when corn flour contained the lowest salt content, higher reductions were 8 reached with 0.8% malt than with 5%. By contrast, at the highest salt content and at 9 4.4% of sucrose, greater reduction resulted from processing with 5% of malt, as can be 10 seen from Figure 1 . 11
Conclusions 12
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